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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS PRODUCTION 
(57) Abstract: 

PURPOSE: To enable the formation of low-resistance scanning signal electrodes and external connecting 
terminals having high corrosion resistance to be realized and to prevent the disconnection of upper wirings 
so as to improve yield, by forming a second conductive film of a material which is higher in the coefft. of 
volumetric expansion at the time of growth of a self-anodized film than a first conductive film. 
CONSTITUTION: At least the signal electrode formed in the lower layer between the scanning signal 
electrodes 11 and video signal electrodes 14 consist of at least the two layers, that is, the first conductive 
film made of an alloy film having Al as main component or Al and the second conductive film formed in 
the lower layer of the first conductive film. In addition, the second conductive film is constituted of the 
material which is higher in the coefft. of volumetric expansion at the time of growth of the self-anodized 
film than the first conductive film. The volumetric expansion according to the growth of the oxidized film 
from the second conductive film is larger than the volumetric expansion following the growth of the 
oxidized film from the first conductive film and, therefore, an overhung state after the anodic oxidation is 
eliminated and the level difference formed by laminated wirings is relieved. Then, the disconnection of the 
upper layer wiring is prevented and the larger size, the higher fineness and the lower cost are 
realized. COPYRIGHT: (C)1 994,JPO&Japio 
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(54) [JM90«f|:] KMt9iW«J:CF«0tei#lSl« 



(57) imm 

[ftJA] j££f§#Sffi£T a Nig lOOiTa Nit 

i-ic&f&LtcA mil (Dmmmrcm&v. § e>jc± 

iegJHg$©«®*Jcfc fflffi(CWSlJ|{bjR£J&li& L . 9m 

111 1 4x»?>y|iSt4CiK:i>JTaNSSl 
0 0O**»UlS-l±-C«JSSLfc. 




1 

mmwrntii £ 6 & o . mimmnmx-mikzmm-r & 

^©fi^sffit*. a i sfc«A i -r&^g 
frhttzm 1 . MiB* i ©ag«g©TJI«:J& 
tltcm 2 ©i**JR*trtr4>itc < £ t> 2 «3&>6*»6tt 
0 . *»-3«H3SI 2 ©zgSMttfjIBlff 1 OD^^JSct <3 a 
aBMfcJRoj|Sfi^©ftfllK«***^:» ^tmTWJSRS ft 
fee <h *4$ft&? &ftA£iq3gK. 

c imm 2 ] ttMase±(c^ l tcjt&m ^mm t , m 
m&&m nmmicitmtz «t ^ ocjBjssftfcBMUflra* 

SPiEKifelSS i h tt *) . ffiiBiS%tt&-?ttii«flMr*- £ 
««* 4»Efi«^i6««: t »t , itu la jfegfi-sf Sffi 
£i»8Eifc«ns#««©rt. 4>&< t&rmicBf&zntc 
jjoimmmis. a i *fc«A i ttmftt-rz-s&m 

©«««£. BWB» 1 ©a»«R©T«tc^ 
t&$ft/c. TaN, NbN. Ta-Nb-N^, Ta 
-Ti-NM, Ta-W-N^©4J*>e.jltfftfcl 
o©ttf4K:J:o-C#JiSSftfc»2©3»««t«rd«»4>tt< 30 
£ 2 B#>e>#> *»-3*K*2©a«gtK:£*ft 
6N©ffll£J±W:2 5I^%«15 OJS^-%WTr-&SC 

mam 1MS2 ©^®i©afflfc <t exMB«. ^ft-e 
tmnsrn i Ry»2 ©*«n*«j5W-**t»©asMfb 
M(c <fc -> x mm $ ft tc c t zwm t * *> m&&f&m.. 

[»*3i5 ] iwas i x«2©^s^^g{cfc^r. 
b58b» i (ommmit, B«fB^am#««©-S8si5^e) 
o . i cm «±iiftfcfii[Sfc©*#^E-r-5c t&w&t-r 

umme ] n>m 1 x«2©«s«^iB«:*it>r. 

buIBT i'f-f h u ^X»ffiiBulB^g|5liBSi|5I3Si 

©sshsshf-k. buibs? 2 ©asms s /c«Buiam 2 comn 

Wit MUM 2 ©3»««±{c«jjS3 *ifcjS9I*WBtK: <fc 0 
[I#*^7 ] «T©Xa*d«fC 4*«N»i-*-S}fia* 50 
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2 

( 1 ) iffi^SS±{cS2©«mK<i:A 1 £fc«A 1 £X 

&mbxmm-?zxm. 

( 2 ) mizmzoimnmtm 1 ©*ss&©is®rbc# 

(3 ) frtB* h i-A-$->^?xi'i L-rfuia^ 

l©«ra&ft2©ii*ll&*!>tt< iinpy>^S 

So 

(4) mffB^*^-x>ySftfc»l©#S^i»2©* 

^k©^®*jJ: umwo— gptc c ft 6©««m© a 
^a©Mit^a„ 

< i > ®mmm±.icm2<Dimm£A 1 sfc«A 1 *s 

( 2 ) friBSI2 ©^Sl^im 1 ©3SSM©aBJS±tC* 

(3) MfB^hU^x h^*$->4:vxi7 4 LX. mflB 
fll 1 ©«S)K©^*SSex -j ? y t/micj: «j r?2 > 

(4) iffit>hUi?XhA$->5:7^l'iL/t, fulB 
^2©^m)!i ; lr^fe< <!:^>>'M3-7''>^*^^/c^*^^a•7 f > 

(5) fria^*-->ySftfc*l©*«JRi»2©S» 

««©«ffl*j j: o'fi'jfficD— gptc c ft 6©^s«© e ass 

( 1 ) »i»SS±K»2©^««tA 1 *fc»A 1 ^X 

fiSE^i-r z^smfrhtzzm 1 ©^mis^s^^-cii-x 
( 2 ) ffliB«2 ©#s«iim i <Dmnm<Dmmm±.ic* 

(3 ) fulB* h Ui^X V 5 tLXWiUm 
KDiSIif 2©^iim< ii^D^^t 

/c3S5£x > ^atc «fc 0 Sift 0 * - x > 

(4) mu>*z~~is vztitdm\<DW&mtm2<Dm 

(5) BfrtBeB^fclK^vx^iL-C. ffifSBSBBKbfil 

■e«S3ftn^«c(,>gp7>©B«iB^ i ©ai«jg©*%^& 



(3) 

3 

[ smm i o ] mtm i , 8 xt* 9 iBiE©«^a^g 

©Sait^iCfc-^r . S&iBlfl 1 ©g^H* fcttJS 2 ©>g 

{UR-C«MSti-C«,»tt».»»»©Wf2fll 1 ©«HJa©<^£ 
«E«x»^>^ttCcj:*)|»*-i-*fc»©^iLr=«[ 10 

2] «^2ta*g©i« H ia^gcc*$t,ir > 

©wswifi-cst/h? < . m i ©j»*j^<!:©wa*^iii 

[000 1 ] 

[jg*±©*OT#if] *?MBttOAM8«<Diatft. 20 
[0 00 2] 

?h » ^Mfw x^v^icMLximnmit. am 30 
»fr fc«>{c». s«m#B^©ii-^jss*}¥3 * s fc 

ft©fi»*iS^:©s®-c*s. 3 etc. n.xh{gii£©fc 

[0 00 3] «±©J:5&§iS(C*fL-C t #ggBS64-35 
421 -^-CK, j&&MBW£A 1 4 A li^C^LfcT 
a©21i@il, t©2HSti£ 1 11©* Ml-Cftl 40 

<R* «teS"J- *«»f*J 3 tin » * . 
[0 004] 

«Bpoist»A i 4*ft»flWBit©i«i>T aommmitm* 
4^e.. «na©«a«:»i/r«s»T««i'c*4. l#> 

«©gtS**** < & SC£iC|HHrsmHt<:-3k»Ttt+ 50 
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#&ibj£#& 3 nr i, > a i> . 

[000 5] SI 7&C7Kf«fc5&A 1 £TaOiiI4 
WWbdil/fciJte. A lOWSIMUa (AhO.XDl 
It„tt, Bfln**«ff*Va (V) 4TS4. 

[0 0 0 6] t A ,= 1 .4 Va(nm) 4&&. 

[000 7] TaOiiMKTa.OjOi 
J5t T „«, t T .= 1 .7Va(nm)4&i3. *{4mBES> 
^©^©©l&BlgmiTaaO,©:^*^. {tfo 
t, A 1 0±KTa*aWLfc»»H*»«<tl« , rS 
4, JJ1©T a ^©J&g^cfc 018 
©J; -5 tc* £ *> . 

[000 8] CCT, mxZrt- KS©TFT{C*SC>r 
«. BW£{f#H@«. ±fBj£2fi-Sfli@£ffl«3 J: 

l>4«^(c«. C©**+^{c^-r4i^>S*s*-5. 

[0009] *i6w©Bwi*±araeiB©iwjn^a*i» 

[0010] 

[0011] ( 1 ) «5»Sffi±K^figLfc^»t-^SSB 
4. «Tia3taEfi^«*K3tl&-r4J:5(C»j|)E3nfcR« 

ff-^n® 4 . BtriB^^ft nmm t m.&m^mmc$tm& 
•^^sii, iutBT^f-^ 7-v h >; -»>7zmffi.zmm 

ztitcfiom^mmi*, a i s/c«a i =&i^4-r-s 

6 4 * 1 ©HimM 4 . b« eJR 1 ©JimM©T 
HCCffM 3 tltcm 2 ©»«JR*^tf il>a < 4 i> 2 n*^ 6 

«c o . *-3iB» 2 ©^M«BuiB^ i <Dmmm <t o ^ 

[0012] ( 2 ) tt««£±CCj&$tfc:££<i#*S 
4, MKj£3M-«9««K^ir&J:9K:»A3ti^mR 

immm t . anst£e#ss 4 w&<& j %nmt*z&& 
ttmcftm$titcmmt-7>i;?.i>t. mummy- 

■T S?fgPiBttlHlSS4 d>6a 9 . BulBiS^ffi-C?gli?r|g 
^mgl 4 tu lE^ff ft -^mfS©^ , ^>a<4 4>TBfc}f^ 

3nfc*©ft-^mffi«. a i £tdtA i *x^4-rs 



(4) 

5 

£41tft>6tt** l ©«^Mi . mmm 1 ©2SHj«©T 
JlCCffJlSSftfc, TaN, NbN, Ta-Nb-N^ 

Ta-Ti-NM, Ta - W- N-££©tp#>6ji 
tf ft 1 -3©WttK: «fc -> r 3 ftfciH 2 ©3SSJS*$ 

«f 'ptz < £ <s> 2 m& % iph ts. o . ^-^HirieM 2 ©*isk 

CC^£ft£N©iffiJ?£J:b£2 5%«±5 0%«Ti 
[0013] ( 3 ) XIB ( 1 )~(2 ) Gt&OT, stiSB» 

1 Rvm 2 ©#«©^Efcj; cfflma*. -e-ft-eftMia 
oT&atfc.. 10 

[0 0 14] (4) ±B ( 1)~(2) (C*it»T v Mie^: 
«fa#Hffi£iiuie?*Jl h 7 £©y- Ulilt 

[0015] (5) ±e ( D~c2) ic*ji>r. mieifr 

1 ©g3J&«. BWBjtac(g#**©— 0 . 1 cm 

[0 0 16] (6) XIB ( 1)~(2) {C*Jl>r. WIB7 
^-7h'J » ^xS«iBrrlB^g|5|BttlElSS<!:©S^ 
HUfBH2©«mfi$/c«BUlB^2©^!SM<tBU 
IB02©SSmjg±KJi5JS3tifcSBJ«Stt{C J: 0 20 
fc. 

[0 0 17] (7) felT©XB*#«fdi*«f«<b-r* 
[0018] ( i ) ttM&tiLh(c#2 ©z»SISi A 1 $ 

[0 0 19] (11) ffrgB&2©*M£Jin©3HIRt© 
[0 020] (-iii)friB* h Ui>X h^^^->^r-7Xi' 

iLTiiWBm©»*K<fc*2©3*WK*4>;tt< ife^ 30 

x>yr&XB. 

[0021] (iv) mwi'* *-~>?ztitcmi<Dmn 

«£ HI 2 ©«SJR©$ffi*5 J: CflWffi©— »«c C ft h<DM 

[0 02 2] (8) «T©XS4*tfC4*1$«<b-r* 
® B B H a^§©M^S^SfflO/c„ ( i ) ffitl«± 
Kfjt2©2gHfl8<iA 1 IgfciiA 1 *£RR# 

&ztj:zmi<DmMmzM&&-?m>xmmLxtiim-rz 40 
xg. 

[0023] (ID mzm2<Dmnmtmi<Dmnm<D 

[0 0 2 4] (iii)MlB* hl/yx h^->47XJ 
ilt, iulB^l ©**)!©* *85$x J; 

fvc#-x>y-rsx*io 

[0 02 5] (iv) fufB* h U>>;* 

ilt, MfB»2©«ai^*iJ>&< i^ny>^$ 
fc&iSx 2. 5=- > yatc <fc 13 £ - x > yr Sil. 50 



2 3 0 4 2 8 

6 

[0 02 6 ] (v) «HB^f-->^SnfcSll©*« 

[0 02 7 ] (9) «T©Xg*£tJCi**$»<b-rS 
Ste*^«©Mft:fr£*SUBLfc. ( i ) ttilt££± 

x«. 

[0028] di) mizm2<Dmmmtmi(Dmmm<D 
mmmhic* b b^^-^^nm-r^xm. 

[0 02 9 ] (iii)fuiB* h V*JX M^-~>£v*>? 
iU-CSufa01 ©*WR£02©3Wig|**J>fc< it^ 
py>#* $fcijnn y>{b*3R#x£$tf$l,^;tfxy 

->yr-2>xfi 0 

[0030] (iv) f5ta^'^-x>^$n/c^i ©2*s 

Jt <!: * 2 ©«*)g©^Ste <fc oe«ffi©— »{C C ft 6©3* 

«K©aBiwt«*^fiW*x«. 

[0 03 1 ] (v) mfc&EMMtm*:-?Xi>tLX> m 

lea EBMbKraa 3 nr t>aR»©ssriB* 1 ©«m 
&©#*4>&< i*>^py>^*fcw^py>'fb*^ 

[0 032 ] (10) Xia ( 7 )~(9 ) <Dm&Wn0iS<D 

JBfcfr&fcjs^T. futami©^ss/c»^2©*m 
lessx ? j- > yjjcc «fc 0 * * - x > y -r s /c»© at 

Xi L-CHJeaW*^^iJlfb**^^©iB^^*flH 

[0033] (n) xia ( 9 ) cyffiB&j^w&WkH 

i&hlutocby- -j 9- > y i L- -cx^bas^**x t $k 
[0 034] (12) XIB ( 2 ) <DttMC>j3*atC*(r> 

r, Bfriam 2 om&mm'pvmmmmimsim 1 ©^s 
*i©ifBB^ifir«t)/h3<. ® 1 ommmtoRmfr 

[0035] 

[{1MB] XIB ( 1 ) ©$P< . A 1 *?c«A 1 *X^»i 

r z> &&mtp htezmi <ommm t . Buia* 1 ommm 

©TIKM3 tltcm 2 ©3»***#tf ii>tt <ife21 

iphun, ^OBuiafs 2 ©^*^{*HtriB^ 1 <omnm <t 
0 1 iawttt©iafii^©f*8iKaWE*i^*c»tt*4-c« 

(jS-r^C<i;(c c fcC. &2©3KKIt*>6©R<bI!i££te:& 
5»8l»iSl*» 1 ©#«t*>6©H{bBteRfi«:^^(*ai 
BiSSiO &±%< ^-S©-c. p»g^b^©*wON>y 
Jf^«»?« 3ft. XfSfSHffiifStc J; o r)fJfiK 3 ft 
teMmztiZ. fi£or. ±»Eil8©Kt«*l»±t?**. 

[0 036] XIB ( 2 ) <Dim< . XIBH2 ©*S 

K*©N©ffifiRJ:t*S2 5%JJiX5 0%JWTt?* 
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TaN, NbN, Ta-Nb-N^, Ta-Ti 
-N^. Ta-W-N^#©*^6jlt'*n/cl-3(DW 

wc&r>ximfz>ctK.j:*). mi<Dmnm<Dmmm 
itm(D&micft5wm&&£*) hm2<Dmmm<Dmmm 

[0 03 7] *»«©*©ffiOl*«. J»*tt«TOlE« 
*>6HJ6^C&*-C*6 5. 10 
[0 03 8] 

n„ss looiAi i i fcn&xaii L/-e©*a 

Ri>*JliM*Ta a .,N x feJ;D t A 1 ©HWfflWtirr*aT 
a,O x N, &2 0 1 tA 1 2 0 3 Jg2 1 X'tmLtci><DX* 

C©«Mf«, Ta 1 .,N,©N«fiS«4 
%bL1t. Ta 1 .,N x ^«:f^S3nSJBlWS*lll©fflR 20 
ft^-C»|«SKftBt©#«I^SB^^itA-r«.. fto 

r . **stw©ct 5 tc»)iiE^©T)smffi^ c otm* 

$#oTl»»iX-f SCi,C<fc0. raffiKifcWOTax-.N.m 
iiooiAl mffi 1 1 ©iflA^ci^.lalD-C^^r'bPI 
«Jffc«©Btt©»rBB3l5tt»l>S©tt4 ft JJICc 

BTa.-.NjmsN meat t wimmmommn 

tbiftCC*8XU tt(CNiliUftft#2 5%&.±.XMmiCj: 
SK6S. N«JSJUt3S«5 0?6*iH*.Si^)SS3nSBWi 30 

K{b^»^?LgftM i ft o mtmsmom^^^mr 

T4. J^T. NttfiJUttt 2 5%«_b5 0%OTit^ 

[oo39ii3ttii ccth u tcmm<Dmmm&<D±m 
jcjsooa i B»*jB(d.ofci*©A i tm(Dwmm&> 

^fcfco-cibi.. ccr. faasaatiMJ? 1 0 0 n m© 

Ta.^N^JKiCCJS/ISOOnmOA 1 Jl^JBldtU Cti 

^ > wmmmit bxmmLtc mmmmt a 

1 .O.KOlJW*^ 0 0 nmiftSi^Ml/fc. « 40 
SiB^K:«to-rm*SI8M»^3 70 wt*5. ±11 
©A 1 tiCifiJ 2 0 n mi Lfc„ 

[0 04 0] Nffl*£#o-C«. W^«5%JW±<tA* 

ib#2 5%fcLLKftSiK3§mmiA,iO iftO. * 

&wic£ztmmmc£zmmffi±®m™nz>frx$> 

[0 04 1 ] SIS60H2 

04 «. *l6HJ©^ B ^«^^g©#teBi*©»fS«S;0 
ras. so 
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[0 042] **7XS«l±tcTa,_,N,S@ (X = 

0 .4 5 ) 1 0 0 i A 1 1 1 a>6ft£^ffi<I-SfSffi#i 
M$n, Ctl6©^fflSO'ffliJffi«T ai O.N v Jg2 0 

iiAi.0,12 nci-Dttta^titt,^. ctie© 

SfffltltCS iN12 2, a-Si :HI30, 
nSa-S i : HJ^3 £ 6Ct nMa - S 

1 : HI3 UK«l!*8!MSil 4£y-XSSl 5 
«?ti, «TIBV-X«ffi{c« I TOJR*»6&4H3R 

m^i 3 asgs&snT- <,>■*>. BsR«@i 3iu*, &mm 
mi e&mmzn, jk&mnmm 1 1 £mia$M&i 

US i NR2 3r«ILTI,>5. 

[0 043 ] #*MWc&ft«:. T a , O, N y JR©J&g 
^#*#l>fc#«JBS©j£»i-sfmei 0 0 1 1 

^Ta.o.N, i2oitA i ,0^2 i ^mmmmm 
feioty- \-mmmtLxm^2>ctj>w*z<Dxm& 
mnmm 1 4 t^c<t#*ffi©ra©i/ a - h^ma^ih 

-C^S. E»ffi!S©tSC»A 1 *jt3E©#«««:ffl 

c t xfe&wn<Dim*ffi±xzmfnm&(D*m 
it, nmmiw&i&x&z. 
[ 0 0 4 4 ] m 5 ra±iB©»j& $a«©^a 

2<t-sf«@©5 ±b©a 1 mmi 1 ©*m«a 1 , 

0 J l2tU-,tSSl, Ta.-.N.fllOO^Al, 
0 3 ffi2 l©^f*-C®eES^a5^^4«fiROT^ 
•So 3P,K;Ta 1 _ I N 1 *il 0 Of* I TO^Sl 3X& 
mi>?c. *mmMT\Z> Ta,.»N,i I TOOSISICJ: 
oTTa a .,N x <t I TOf?WC0J&3ft&^yTB.:£itfi 

^tt*^^r-«ftt,^c46*©3>^^ hffifext*. 

Alii TO^iffl^fe-tt/tti^tCtk^StC/J^ < ft 
S/c, Ta.^N.i I TOt1*MlKJ:l.3>$ 

i> bim(Dm*&tet*r£^tc&m&x&m\stcm®$i%* 

[0 04 5 ] Ta-N-^#(CRg6-r. Nb-N^ 

^,Ta-Nb-N^,Ta-Ti-N^, Ta-W 

-N-£&m<D&mmtyi*mi.>xi>&mt 1 to ©sis 
^WMt^^(DT3>^ \-tm*mtbx/bs<x 

[0 04 6 ] 3ISgF!l3 

Wimm£.mx$>z. 

[0 04 7 ] *7Xigl±(CTaiil OiA lit 

1 la^ft-s^m^sffia^sti. ctie>©^ffis 

0*ffliJS«Ta 2 O s M2 OiA 1 2 0 3 «2 1 (Cfc-a-TttH 
CCf, TalllOCittAliil 1 
«fc«3€>)E<ft2»J: i 5«:}f^3n-Cv^„ c©^2m^m 
fehKS i NI2 2, a-Si iHlgSO. nfa-S 
i : H13 lfiWf8.2tl> S6(CnIa-S i : HI3 
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i ±t,atmmmnmm uiv- xsffi i 5 jwbjss 
n. B?!Bv-x^»ai i TOK#>£>£cSi!^si 3 

WStiTI,^. H5RH@1 3(ctt. &SSg 1 6 ifi 

mmzti. ^mnmm 1 1 iiutEiaiiffii 6ccj:d 

[0 04 8] *3^MWcj:-or4>5tCD|Qfee?!li(5]«l«:a 

K*7A£Bftit?ftS. 10 
[00491 17-11 1 i*i:ieS©5&#!l©lgj»X?l£^ 

[0 050] ^S«l±(CT ai .,N,Sl (X = 
0.4 5)100, A1I1 l«rX^^^y>^{Cj:0a 

(c^-$-->^-rs (E7) . c©«MWt** (hb 

r) i3Mi*(BC 1 ,) <D»#^^5X7tH» 

[005 1 ] Sfc. i ^*i^(CBM*WrB& 
t> J: 5 tcx » 6ciKJ:0i»?> 
yjSS©^#C>A 1 K«tf->f Kx^^^DS. ^ 

3E^ttcl8fi:«Kaoail3WJ:»)«lPSti-S. &«C. PIS 
KMKJ;t)Ta 1 .,N,Si(X=0.4 5 ), All 30 
©fiffiRCflWHKTa.O.N. JK20 1, A 1 2 0 3 M2 
l*Bf$SZ> (18) . &«CA 1 l OM2 1 *vx?i 
0rjWI^JRcHBr)£3&{M.JR (BC 1, ) ©iSn 

(C «fc •J*3EM#««4B ; P»©A 111 1 *x 9?>2T|fc 
Sl/TTa,.,N,SSl 0 O^r^tii-r^o ISt>-C I TO 

*ffl^r^-^-->^oria*^ffii 3*s<£o*KT-Ta 

...N.ofiawi 3 izmmtz (i9> „ wc^vx 

7C V Dffi&t <fc 0 h S i N§2 2 , a-Si : Hi 40 
30, nla-Si : HJg3 1 £i|l»U a-Si : H 
M30, nla-Si : HJ13 1 tPrSa&RfC'**-- 
->yu. «t»rii*««i 3±fc<fc0fHrf3*fti:© 

y- h S i NK2 2 (110). &{C. 

» * y > ytc <t o a i mzmm v . mm<D&w.ic^ * - 

->^L/tMll^ll 4iV-Xtil 5 
SSffi 16*»4. Sf*(C ^ X vC V D It 0 fi$ « S 
i NK2 3 *0JtSL."C«K^ftSaK33S«ST4 (1 1 
1 > . 

[0 0 52] ^ifeWciftti, »Stt©»rffiJ^*W 50 
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*sori«i»<i«tt*w«-c*s. *fc. ai ! o j i* 

•rsfca. «e*^-c*o/c^g|JS^^^)SJnx©fc 
&©* h ^3&cfs4 a s©ne*Bij«-c* 

CiicJ;*). AllSllOt-f Fn.f>^Bjl:ffl 
*£©-CA 1,0 3 M2 l©^-^VN>y*sfl5fiS$tl-5» 

(HBr) tsmmm <bc i ,)©«£#**fflt>s 

CiiCiO A 1 £ T a t . , N, ©x ? > e/jSJRtb^A* 
[0053]112~113 «±SB*JiF!l©SlJ©l{j*X 

fl^-TKrSl-e&s,, 

[0 05 4] *7XS«li:(CTa 1 . < N > I10 0, A 

in i v>?ic<i;t)mffittoicmmL* b v 

£tcJ:DA llil 1 £^£-->y-rS (11 2) o 
3«C. mCWSX b'i$->3 0 0 4fflt,4, JUbfc* 
(HBr) £ 3 i&fbffl* (BC 1 ^©I^^^X? 
Srffll^c >; T * f- -f y A * >x ySOC J; 0 T a 

i-,N,«ffi*^-*-^>y-fsdai 3x «t. ps« 

IKicJ:i3Ta 1 . 1 NxI10 0, A 1 JR 1 1 (D^MR 
CfOWffiKTa.ait«t2 0 1, AhO J l2 1 

xii«P^«WiE©Sfitx^<bia]iiicji)!jfe-r-5»„ c©sa 

^ffitcfetiB, A 1 1 1 £ -f x s> h x v ? > ^ffif 
JaXT^fc&A 1 SitCtti«m©t-{ Kx v 

Ta 1 . x N,®ffi«SSJ5C^L/fcUi?^ 

^frttx 5» ^>^-CfiDX-r^fcJ*. If-/ Kx 

JBtt«. T a 1 - x N x*ffi©itIAiA 1 «S J; 0 

Cti*Httffl|{b'rsc4K:«fc«5Batt©*rii»tt 

[0055] Mi.ommm'CteTm&mv&m&mtT 

a a .,N, (X=0.45)il/A g»fflfig«C©iffl)jS 
tbra <r4>X = 0.25~0.5 ©iEfflaetiSfa©^ 
TS^«©^fflJS£«M*-C^)- 
i*rK, ±JB©A l«Si©HiH"C*/JMa4a»3. * 
S4 ©WHtciSuftj-, rfft* tcWJofS J: 5 ttttfiSffltt* 
m:«T6Ac». C©«K-r«tBMbiWEfi«F©(«i» 

5S»««®(ci5< a-s«47tt < a«©"r«»-ciia^>* 

tSUBWtt^ •jZZ—'tv hiltMTa #©# 
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©&*<»#! 5 0M^%£jS*&C>J:5fC^#£t@M-<r6 

[0 056] W±©#|-eW:j£2ff^@CCTa 
i-.N.iA 1 Zm^-cmWUXttcfiK *ISW«C©iH 
^fc.-t+(CK6-r. Ta©*>ft«5fCW, Nb-^Cft<5>£ 
(&fr4-f AJiUiTaN. NbN, Ta-Nb- 10 

N. Ta-T i -N^iffll^fcPlttJcajreSS. £ 
tc. $&A 1 (CRg^-T, Al-Pd, A 1 — T a , A 1 - 
T i - T a , A 1 - S i %$<D&&&mi*X 

[005 7)114 U*§&B<DmgiM7m&lCffiZT F 

ff^Mesi oo/i i4, cnccaK-ritBttosiHii© 

^til4i. Cft*E>©m®C&g&Sft?cTFT4. T 

f t icmm 3 «t emws* 4 frzmi&z 

nz>* m&s^mm 100/1 1 4^<t#«s 1 4 © 

4*5 6 ^-*©ffig|3(c tt^gpSBtt©®^/*:*©^ 1 20 
4 0jMRtt6ftTl,>*. H^©^^»^2ff ^Sffi 1 0 
0/ 1 1 tCflRfc'-Ol/Xff^aflJtll, 1 ftft<DTF TZ* 

micwmrz. c©»fp* itf c: 4 urn** 

(0 058]il5 «*f6W©^S«^a{C^SSiJ© 
TFTSS©*fli@KT*S. #5*fflRl±Ce«»© 

1 oo/ii4. cnteiSsrrstMK©* 
Mt#ms 144. ctifbonmicmmstitcT f t 
4. TFTKsajSsnfciKssateiofftaiSFMi*^ 30 

FT*iBtt-r*fc»©3feaEe#iaiiS2 2 o*»«fctmflm 

-5HUS82 1 0*J^^»«±{CTFT4fflt>-C^$tl 

C 4 CC J; 0 fl4i»PA0tt**IB K Mt * £ <OX 3 X h 
SAHtcffiWCSS. *^K©BBi^t**4«c©J: 

[0 059] &.±M^tc$mm-CiZ®.Z$1tf-- K§>©» 

£>©iil@ti££j$-3?sjg h 7 > a? x £ ic>rt l x bmuic 

[ 0 0 6 0 ] m 1 6 ittmwoymmmwftmmicj; n m 

fiSl/fc?g?a«7n^g©»r®^SCS%jnr. $S15 0 6 
£gigicTSI5©#7XS«l±K:W:. *3cff 1 1 
4»fWi#«S 1 4 4*5 v h <J v >> zmcBf&Zti. ^ 
©3X.^3tt^{cjfMStifcTFT4^0r I TO«fc9&-5H 

Stss i 3 zmwr? s. jssn 5 0 6 *j&*,r*ffa-r a 

*tfa#7XSt£5 0 8±(E» I TO<fc9&S*j-rSji!tS5 50 
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10M*5-7^JW-50 7, #7-7 -r .O^-ffi 

a«5 i i . mxm?? *> v u ? fz.^z-^tK 
1 2*ijf^3nr(,^„ a 1 6©tf>*gp 

«liSSftSl$#©#rffi£. ^EffliJW— Jf©*7^Ifil, 5 

0 8 ©aEfflMtwfl-r j«r i a«Hf©#aE-r ^^©ws 

*fffliJ«— *t©#*7X*« 1,50 8©*ffl»gft9--C 

1 6©£ffiij, *fflij©-en-en(c^-ra—;u^sL«^ 

H5 0 6*»±r*«fc5K«|fiS3*iT*»«5. «fti*AP 
(^Un^tO ^i<*7^Igl, 5 0 8©M 

(*Kf&otM3nri>5. > - jusra urn * * 
fflmx-Bmstix^z. ^ffsi^^xsKs o 8fflij©*frs] 

SS5 l o«4>&< ti>— fi§ftc*st^r. H-^-xhtt 
s i LK«*or#9x««itejBfiRSftfci*aBiffiEai 

0, V-X1S15, 1 4©*ft^ft4|§] 

— KifiXS-CJKliSSni. IBfaHiOR 11. OR I 2, 
Ifttl3, &8)»2 3, #5-7 5 

li. y-hsi NH2 i ©■?-ti-e t ti©jiw->-;i'tts 
L©rtW«cjBRRsn&. «#«5 0 5tt-en-en— *f© 
i.50 sojmosffiK^atir^s. 

[0 06 1 ] SEAM 5 0 6 «»yi#*©fi|*4R5£i-4 

tsbeishkor i i 4±a3i2faiioR i 2 ©race was 

ft. a— JMtfS Lecfc-^-ca'-Jl/Sft-Cli-S. T§PgE[Sj 

sor 1 1 «#7xa« 1 m<D&mm 2 3 <D±auc$tt 

$nS 0 *t[6)#7X*g5 0 8 ©F*3ffliJ©^ffi«:«. 
15 12, #7 — 7 ^ Jl/^-5 0 7. #7 — y-i)l>2 — 
Umms 1 1. *fftHg5 1 0*iJ:?>'±S|5i2(6]^OR I 

2fimx.&imisxm-tt>tixi.>2>. com^mmmt 

^/7^l« HSiJ4>!t[fil#*7Xa«5 0 8ffliJ©)l?:SlJ^{C 
Jf^U. -e©i±T*'7XH 1,5 08 ^r*ft*ft 
if. W*ra{c^A5 0 6*WA-T5C4{Cj;orffl5if 
6ft-5„ h B L ^6 ©^©MiS'&iiiS^ffi 1 

3 o|5?3'"Cp|lfi"3~ -5> C 4 CC J; 0 T F TIEKlS©#7-^ 

mmmwfimi&ztiz. 

[0062] ^ftwvmgkmfjkmm*. imtKvA 1 & 

i%Zm±XZ2><DX&%£t)fiSfa±.-?Z. £tc. ttBg^c 

ffift«fta^6«*aiffi-r a C 4 35SpJflg4 ft 
[0 06 3 ] 

[»98©«!i*] feLhai^/cfc^tc. J:ftK. ffi 

m&mm&Rm* h c t tcj: o s/Jsrb<z>^ h >; v y 7 

nmms&**9mx%2>. ^.-rcmmicmmwmm^ 
mmrz c 4tc £ v z±mm<DfaB^i%*w±. 

X$Z<DXm$£ *)fi*fa±?2>. ttot, mS&f&M: 
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0-e*&. 

[02] xmAicm^htizmmffl&vft&zm-rm-c 
[03] *$mt£m<.>btizmmffl&<mm*™Tm~c 
[H4 ] xmwitm&m i ©f£n*^i£g©i@sR»TiS0 

[06] *^{Cffll»6tl-5»20^^«g©iB^ 

[0 7] ^^K{l|(«flUMR^flVDMU^I«^rK 
S0 

[0 8] *mi<£mzmM,mmm&<DWMx.m*m-rm 

ffi0-C4>-5»„ 

[0 9] *^{c^-5^s***ia©«jsxg**-r»f 
[010] *&wfcmmik&fm&o>m&JM*tK-? 

[011] *l6l8K:«4iRftR^(aK(!C«ifiIB*^-r 
[012] ^W(c««iKa^^SgB©9f<DSBSxa« 
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* [013] $&Wc&*?8^mi!H©]5iJ©i3iftI*i£ 

[014] *^HgK^^ffi H ^a^g©^filfillS80T* 
•5. 

[015] *^BJ(c^SSiJ©«Sa^llg©^ffi@BS0 
[016] ^^{c{^^ffi B ^7nSg©-b;U»fM0-C* 
[017] «e*©KW©|li9iH't?**. 

io [018] mk<D&m<Dm.wmx-&z>. 

l-^^ifi, 10-TaSi, 1 1-Alffi, 1 
3-HK«S. 1 4-WHWl#*«. 15-V-XS 
ffi. 16 -SMS. 2 0-Ta,O,R 2 1-A1, 
0 3 JS. 2 2-y-hSiNI, 2 3-ffSSiNE 
30-a-S i : Hi. 3 l-nla-S i : HJgt. 1 
OO-TaNIi, 1 10-Crm 

km. uo-jfaaaww-. zoi-tban 

v JR. 2 1 O-tt^fS-^HttllSS. 2 2 o-^m#in 
20 SSIelSS. 5 0 5-«36«. 5 0 6HRM. 5 0 7-* 
5-7 -f^*-. 5 0 5 10-*j- 

ftSffi, 5 1 1 -tt^-y ■< JlZ-BmSM. 5 12-1 
36*. OR I l-±«Efiim OR I 2-T«El*.K. 
SL -iy-JVU. S I L-IJH-X hM. BL-^^ 
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